Structure Detection of Nonlinear Aeroelastic Systems with Application to 

Aeroelastic Flight Test Data: Part I 
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Objectives 
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NARMAX Model Description 
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Full Identification Procedure 
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Parameter Estimation 


<-w 

o 

<D 

■ 4 — > 

cd 


C/5 

<D 

C 

cd 

T3 

<D 

CD 

£ 


CM CM 

* 

N 

-i | CM 
Ch 

• ’~i qc, 


c 

o 

• i-H 
-4—* 

cd 

-4— > 

c 

(D 

C/5 

0) 

5-h 

P< 

0) 

5-h 

6 

<u 

'I—* 

C/5 

C/5 

CD 

C/5 

• i-H 

o 

c 

o 

o 

0) 

"d 

• i-H 
> 
o 

5-h 

Ph 

C/5 

"d 

o 


C/5 

s 

o 

X 

• i-H 
■4-^ 

C/5 

• i-H 
4— » 

cd 

■4-^ 

< 

s 

C/5 

P4 

"d 

< 

Ch 

cd 



• 


p 

q 

o 

*d 

a 

d 

-I— > 

CD 

q 


CD 

-i— > 
C/3 

C/3 

CD 

-q 


C/3 

a 

CD 


CD 

q 

-d 

o 

S-h 

CD 

C/3 

d 

-d 

o 

a 

CD 

-d 

■4— » 

C/3 

Sh 

<D 

q 

CD 

q 

CD 

-t-j 

q 

o 

CD 

cS 

q 

o 

CD 

C/3 

• t-H 

o 

q 


CD 

C/3 

• i-H 

O 

q 

tH 

.o 


q 

q 

o 

CD 

CD 

d 

O 

q 

C/3 

<D 

O 

dJ 

-d 

<D 

C/3 

d 


t 

C/3 

OD 

c3 

q 

d" 

C/3 

I 

C/3 

d 

CD 


q 

• i-H 

dJ 

J-H 


<VD 

S3 

* 

s 

c 

* 


I I 


C/5 

<D 

c3 

d 

cr 

C/5 

I 

4-» 

C/5 

cd 

"d 

CD 

"d 

c 

CD 

• 4 — > 

X 

CD 

C 

o 


o 

in 


* 


CD 

5-4 

CD 

-q 

£ 


N 

* 

t— H 

I 

* 

Fl 

* 


<qp 


i 

OD 

in 

CM 

d5 

q 

d 

QJ 

too 

q 

• i-H 

CD 

jd 

~CD 

OD 

Sh 

cu 


(D 

-d 

o 

a 

S-l 

O 

£ 

OD 

q 

o 

• i-H 
H— > 

CD 

• i-H 

dJ 

OD 

Dh 

CD 

o 

■4 — > 

q 




C/3 

Vh 

o 
fa 

CD 

”d 

OD 

too ’d 
too OD 
d q 
,—l cd 
too <D 

q -d 

OD 

q 
o 

• f-H 

■4—< 

d 


CD 

T3 

O 

a 

-D 

-d 

OD 

C/3 

C« k j 

2 X 

*d 
dJ 
d 

C/3 

d 


q 

a 

S-h 

o 


< 535 

§ S' 

< § 


CQ 

I I 


CD 


C/3 


i-H 

CD 


CD 

£ CD Q 


I 



ICAHA 2006 - Beijing, China Dryden Flight Research Center 


NARMAX models described by few terms 
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Example of Candidate Terms 
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Structure Detection 
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Traditional Approaches to Structure Detection 
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Numerical Procedure for Estimating Parameter Statistics 
Mild Conditions on Sample Errors 
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Structure detection provide useful process insights that can be used in sub- 
sequent development or refinement of physical models 
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Aeroelastic Structural Stiffness Model 
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Continuous-Time System Coefficients 
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One hundred Monte-Carlo simulations 
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Simulation Protocol Cont. 
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Results Classified into Three Categories 
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Simulation Results 
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Summary of Simulation Findings 
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Computed Structure 
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Cross-Validation Data 
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Simulation results demonstrate bootstrap approach for structure computa- 
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